The phosphorylase kinase deficiency (Phk) locus in the mouse: evidence that the mutant allele codes for an enzyme with an abnormal structure.
Female (I/St X C57BL/St) F1 mice heterozygous at the sex-linked phosphorylase kinase deficiency locus (Phk) have phosphorylase kinase activities averaging 86% that of mice homozygous for the wild-type allele (C57BL/St), i.e., 72% greater than the sum of one-half the activities of the parental strains. Approximately one-half the phosphorylase kinase activity in the (I X C57BL) F1 muscle extracts had a stability at 42.5 C similar to that of the activity in C57BL extracts (t1/2 = 13.2 min); the other half of the activity in the F1 extracts was more labile (t1/2 = 3.9 min). Two species of phosphorylase kinase activity in F1 muscle extracts were also differentiated with an antiserum prepared in guinea pigs against purified rabbit skeletal muscle phosphorylase kinase. This anti-serum cross-reacted with phosphorylase kinase in C57BL muscle extracts but did not cross-react with skeletal muscle extracts of mice hemi- or homozygous for the mutant allele (I/LnJ). The guinea pig antiserum precipitated 52% as much protein from (I X C57BL)F1 muscle extracts compared to those of C57BL. However, an antiserum prepared against purified rabbit skeletal muscle phosphorylase kinase in the goat cross-reacted with the mutant phosphorylase kinase. The ratio C57BL:(I X C57BL)F1:I of immunoprecipitated protein from skeletal muscle extracts with this antiserum was 1:0.97:1.08. Polyacrylamide gel electrophoresis of the immunoprecipitates in the presence of 0.1% sodium dodecylsulfate showed three subunits for mouse phosphorylase kinase with molecular weights of 139,000, 118,000, and 41,000; these values are similar to the ones obtained with purified rabbit skeletal muscle phosphorylase kinase. These three subunits were also observed in immunoprecipitates from I/LnJ muscle extracts. These results offer substantial evidence (1) that in skeletal muscle extracts of mice heterozygous at the Phk locus the mutant phosphorylase kinase is active, (2) that the gene product of the mutant allele is an enzyme with an abnormal structure, and (3) that the phosphorylase kinase deficiency in I/LnJ skeletal muscle extracts is not the result of the absence of phosphorylase kinase or one of its subunits.